for molecule B. In molecule A, the dimethyl sulfoxide sulfur atom is disordered over two positions with a refined occupancy ratio of 0.782 (5):0.218 (5). In the crystal, molecules are linked by O-HÁ Á ÁO hydrogen bonds, forming chains running along the c-axis direction. The chains are linked by C-HÁ Á ÁO hydrogen bonds, forming layers parallel to the ac plane. In addition, there are also C-HÁ Á Á and -interactions present within the layers. The intermolecular contacts in the crystal have been analysed using Hirshfeld surface analysis and two-dimensional fingerprint plots, which indicate that the most important contributions to the packing are from HÁ Á ÁH (33.9%) and OÁ Á ÁH/HÁ Á ÁO (41.2%) contacts.
Chemical context
Coumarin and its derivatives represent one of the most active classes of compounds, possessing a wide spectrum of biological activity. The synthesis, and pharmacological and other properties of coumarin derivatives have been studied intensively and reviewed (Syed Abuthahir et al., 2019; Kumar et al., 2015; Kubrak et al., 2017; Srikrishna et al., 2018; Venugopala et al., 2013) . Many of these compounds have proven to be active as antibacterial, antifungal, anti-inflammatory, anticoagulant, anti-HIV and antitumor agents Govindhan, Subramanian, Sridharan et al., 2015) . Sulfur-containing isocoumarins (Henderson & Hill, 1982) , fluorine-containing isocoumarins (Babar et al., 2008) and chlorine-containing isocoumarins have also been studied. In view of the importance of their natural occurrence, biological, pharmacological and medicinal activities, and their use as synthetic intermediates, we have synthesized the title derivative 2-[(2-oxo-2H-chromen-4-yl)oxy]acetic acid dimethyl sulfoxide monosolvate, and report herein on its crystal structure and Hirshfeld surface analysis.
Structural commentary
The molecular structure and conformation of the two independent molecules, A and B in the asymmetric unit, are shown ISSN 2056-9890 in Fig. 1 . The bond lengths and angles in both molecules are very similar. The normal probability plot analyses (International Tables for X-ray Crystallography , 1974, Vol. IV, pp. 293-309) for both bond lengths and angles show that the differences between the two symmetry-independent molecules are of a statistical nature. The structural overlay of the two molecules is shown in Fig. 2 (r.m.s. deviation = 0.098 Å ).
The 1H-isochromene moiety is planar (r.m.s. deviation = 0.001 Å for molecule A and 0.015 Å for molecule B) and atoms O2A and O2B deviate from this mean plane by 0.007 (3) and 0.039 (3) Å , respectively. The dihedral angle between the pyran and benzene rings in the chromene moiety is 3.56 (16) for molecule A and 1.83 (16) for molecule B; this value is in agreement with those found in analogous coumarin derivatives (Dobson & Gerkin, 1996; Kokila et al., 1996) . In molecule A, the dimethyl sulfoxide sulfur atom is disordered over two positions with refined occupancies of 0.782 (5) and 0.218 (5).
The title compound exhibits structural similarities with those of two new coumarin derivatives: 2-(4-{2-[(2-oxo-2H-chromen-4-yl)oxy]acetyl}piperazin-1-yl)acetamide and N-(2,4-dimethoxybenzyl)-2-[(2-oxo-2H-chromen-4-yl)oxy]acetamide (Syed Abuthahir et al., 2019) .
Supramolecular features
The crystal structure features O-HÁ Á ÁO and C-HÁ Á ÁO hydrogen bonds (Table 1 ; Fig. 3 ). In the crystal, the A and B molecules are linked by O-HÁ Á ÁO hydrogen bonds, forming chains running along the c-axis direction. The chains are linked by C-HÁ Á ÁO hydrogen bonds, forming layers parallel to the ac plane. C-HÁ Á Á (Table 1) and -interactions are present within the layers. The observed -interactions involve the pyran ring of the chromene ring system and the benzene ring [Cg1Á Á ÁCg3 iv = 3.864 (2), Cg1Á Á ÁCg4 iv = 3.509 (2) and Cg2Á Á ÁCg3 iv 3.572 (2) Å where Cg1, Cg2, Cg3 and Cg4 are the centroids of rings O1A/C1A/C6A-C9A, C1A-C6A, O1B/ C1B/C6B-C9B, and C1B-C6B, respectively; symmetry code: (iv) x, 1 + y, z].
Hirshfeld surface analysis
A recent article by Tiekink and collaborators (Tan et al., 2019) reviews and describes the uses and utility of Hirshfeld surface analysis (Spackman & Jayatilaka, 2009) , and the associated two-dimensional fingerprint plots (McKinnon et al., 2007) Hydrogen-bond geometry (Å , ).
Cg2 is the centroid of the C1A-C6A ring. The molecular structure of the compound, with the atom labelling. Displacement ellipsoids are drawn at the 30% probability level.
calculations for the title compound were performed with CrystalExplorer17 (Turner et al., 2017) .
The Hirshfeld surface of the title compound mapped over d norm is shown in Fig. 4 , and the intermolecular contacts are illustrated in Fig. 5 . They are colour-mapped with the normalized contact distance, d norm , ranging from red (distances shorter than the sum of the van der Waals radii) through white to blue (distances longer than the sum of the van der Waals radii). The d norm surface was mapped over a fixed colour scale of 0.774 (red) to 1.381 (blue) for the title compound, where the red spots indicate the intermolecular contacts involved in the hydrogen bonding.
The fingerprint plots are given in Fig. 6 . They reveal that the principal intermolecular contacts are HÁ Á ÁH at 33.9% ( Fig. 6b ) and OÁ Á ÁH/HÁ Á ÁO at 41.2% (Fig. 6c) , followed by the CÁ Á ÁH/ HÁ Á ÁC contacts at 9.6% (Fig. 6d) , CÁ Á ÁC contacts at 6.3% ( Fig. 6e ) and SÁ Á ÁH/HÁ Á ÁS contacts at 3.9% (Fig. 6f ).
Database survey
A search of the Cambridge Structural Database (Web CSD version 5.39; March 9, 2018; Groom et al., 2016) gave more than 35 hits for both linear and angular pyranocoumarin (psoralene class) structures. They include seselin (amyrolin)
[refcodes AMYROL (Kato, 1970) and AMYROL01 (Bauri et al., 2006) Bauri et al., 2017b) , and a number of structures with various substituents at C3 and C4, many of which are natural products.
Intramolecular C-HÁ Á ÁO short contacts similar to those in the title compound are found in five compounds in the CSD: 1- Holtz et al., 2007) , 2-methoxy-1-(1-pyrrolidinylcarbonyl)naphthalene (SIHNAZ; Sakamoto et al., 2007) and (4S,5S)-4,5-bis(pyrrolidinylcarbonyl)-2,2-dimethyl-1,3-dioxolane (TAJDIR; Garcia et al., 1991) . The Hirshfeld surface of the title compound, mapped over d norm . 
Synthesis and crystallization
A solution of lithium hydroxide (0.24 g, 1.2 mol eq.) in water (4 mL) was added to ethyl 2-(2-oxo-2H-chromen-4-yloxy) acetate (2.0 g, 1.0 mol eq.) in THF (10 mL) at 273 K and stirred at 273 K for 1 h. Completion of the reaction was confirmed by TLC (mobile phase ethyl acetate/hexane) and THF was distilled off using a rotavapor. The obtained solution was washed with ethyl acetate (20 mL). The aqueous layer was acidified with 2N HCl (pH 1.0-2.0) and the obtained solid was filtered, washed with hexane and dried under vacuum to give as white solid. The purified compound was recrystallized using dimethyl sulfoxide as solvent.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . The H atoms were positioned geometrically and constrained to ride on their parent atoms: C-H = 0.93-0.97Å with U iso (H) = 1.5U eq (C-methyl) or 1.2U eq (C) for other H atoms. In molecule A, the sulfur atom of the sulfinyldimethane group is disordered over two positions with refined occupancies of 0.782 (5) (Farrugia, 2012) and Mercury ; software used to prepare material for publication: WinGX (Farrugia, 2012) , publCIF (Westrip, 2010) and PLATON (Spek, 2009 ). 
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Crystal data
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (
